THE carotid sinus is a small dilatation present on the commencement of the internal carotid artery. It has so little obvious importance that, until recently, it was neglected by anatomists and physiologists as an uninteresting detail of blood-vessel anatomy. Adachil states that it is present in eighty-five per cent. of cases, but I have found the dilatation constantly present in a series of fifty-two adults (104 carotid arteries). Closely associated with this swelling is the carotid body which has been thought to be an abberant portion of chromaffin tissue. The researches of Hering,2 de Castro,3 Heymans,4 and others have shown that these two structures, far from being mere incidentals of body structure, are of very considerable importance in controlling the circulation and, possibly, the chemical balance of the blood.
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Parry in 1799 described slowing of the pulse following digital pressure on the carotid vessels. Tschermak5 rediscovered this phenomenon in 1868, but he attributed the result to pressure on the vagus nerve with consequent stimulation of the vagal cardio-inhibitory fibres. This explanation was accepted by most physiologists until Hering published his work. Hering showed definitely that the bradycardia and the fall in blood-pressure following digital pressure on the side of the neck in the neighbourhood of the carotid bifurcation was due to compression, not of the vagus nerve, but of the carotid sinus. He suggested, on physiological grounds, that the nerve-endings of the carotid branch of the glosso-pharyngeal nerve were stimulated by such pressure, and he expressed the opinion that the nerve endings in the artery wall respond to the stimulus of increased internal pressure within the artery and subsequent expansion of the artery wall. * Hering's suggestion was demonstrated to be correct by de Castro, who showed that the nerve-endings of the carotid branch of the glosso-pharyngeal nerve (now called the sinus nerve) are the receptor-mechanism of such stimuli. He also showed that the histology of the sinus nerve-endings was very similar to that of those found in the wall of the arch of the aorta and associated with the cardiac depressor nerve. This comparison is of particular interest when it is remembered that in embryonic life the commencement of the internal carotid artery is the third branchial arch artery, the aorta is the fourth branchial arch artery, and the nerves going to these branchial arches are the glosso-pharyngeal and a branch of the vagus. There is, thus, anatomical reason to homologize the aorta with the carotid sinus, and this homology fits well with the known analogy of their depressor mechanisms. *I have found it possible to demonstrate, mathematically, that the expansion produced by an increase of internal pressure in a vessel subject to hoop-tension is greater at a dilatation of the vessel, i.e., any adjustment which works in response to expansion will respond more effectively there. This is the reason for the existence of the sinus caroticus-any change in the internal pressure of thei arteries is magnified at this dilatation, and the nerves are thus supplied with <;n amplifying mechanism.
The nerve-endings in the wall of the carotid sinus, when stimulated by intramural or extra-mural pressure, cause reflexly-through the afferent impulses sent to the hind-brain-bradycardia, a marked fall in blood-pressure, and a diminution in the amount of adenaline secretion. The adequate stimulus for this reflex in the intact animal is a rise in the blood-pressure within the aorta and within the carotid sinus. It is also thought that a fall in the blood-pressure within these vessels can cause, reflexly, tachycardia, a rise in the blood-pressure, and an increase in the adrenaline secretion. The carotid sinus, therefore, can send depressor and probablv pressor impulses to the vaso-motor centre, the impulses sent depending upon the pressure within the sinus. The centripetal impulses in the sinus nerve thus tend to keep the circulation stabilized at a certain pressure and rate, that is, they constitute a part of the much more embracing mechanism which keeps the milieu interieur as constant as possible. This is the mechanism to which Cannon6 has given the name homeostasis, and it includes such diverse physiological phenomena as the water-balance of the organism, the concentration of substances in the blood, temperature regulation, and the other factors involved in maintaining the constancy of the internal environment.
The carotid body has been described by many histologists as a chromaffin organ containing cells of sympathetic origin. A study of the histogenesis and structure of the carotid body has convinced me that there are some, but very few, cells in it which give the chromaffin reaction, and, as there is no experimental evidence to suggest that it produces a hormone, the term carotid gland is a misnomer.* The carotid body is lobulated, its cells are arranged in whorls around the numerous arterioles, and there is a very rich nerve supply coming from the sinus nerve and, to a small extent, from the vagus and the cervical sympathetic. The first appearance of the carotid body in development is a condensation of tissue beside the endothelium of the third branchial artery. It appears in my series at the 13 mm. stage, shortly after the branchial arch arteries have adopted the permanent arterial arch pattern. During embryonic life many small arteries enter the carotid body. These arteries are derived mainly from the internal carotid artery; they traverse the substance of the carotid body and bring the blood into intimate relation with the nerve-endings found on the constituent cells. Developmental history thus shows the carotid body to be very closely related to the carotid sinus region, and any sympathetic contribution to the body is only secondary. There is reason to believe that the carotid body acts as a filter which brings arterial blood into close contact with the glossopharyngeal nerve-endings. This is the anatomical basis of certain respiratory reflexes described by Hering and by Heymans as having their seat in the carotid sinus region. Heymans has also shown that the site of action of many respiratory stimulants is the carotid bodv, not the respiratory centre. Thus nicotine stimulates the nerve-endings situated on the carotid body arterioles, and afferent impulses are conveyed up the sinus nerve to the respiratory centre, and are there reflected as efferent impulses to the muscles of respiration. Anoxaemia also produces this reflex. The existence of such peripheral chemo-receptors is very probable, and 17 have adduced evidence to suggest that the existence of chemo-receptors in the region of the internal carotid artery is a very old one phylogenetically.
This brief dlescription of the carotid sinus mechanism has been a necessary introduction to a paper which has been written to call attention to the possible clinical importance of the mechanism, especially to its importance in considering the problem of hypertension. It has been founds that section of the aortic depressor and sinus nerves in the experimental animal results in the rapid development of high bloodpressure with sclerotic changes in the arteries. This appears to be due to the removal of the safety device which these nerves constitute. The uncontrolled rises in bloodpressure which follow such nerve section appear to be able by "damnable reiteration" to cause structural changes in the arteries as a consequence to the functional lesion. It is obvious that such a result following removal of the sinus and depressor nerve impulses is of considerable importance in studying the pathogenesis of high bloocd-pressure.
Not only has the carotid sinus this interest for pathologists, but also there are facts which suggest that the reflex may have a clinical value in the determination of the variety and intensity of hypertension in any given case, and it is of definite use in the detection of latent vaso-motor instability. The latter condition can be readily demonstrated by digital pressure over the carotid sinlus, and Sir Tlhomas Lewis9 has shown that such instability helps to explain that form of fainting attack to which he has applied the term 'vaso-vagal syncope. ' WVhen deep digital pressure is applied over the carotid sinus in a personi with a systolic blood-pressure within normal limits, there is a fall in blood-pressure and a slowing of the heart-beat. In a series of forty personal observations on hospital patients with no cardio-vascular or renal disease, the average falls in blood-pressure and heart-rate were 20 mm. Hg. and fifteen beats per minute. In two cases out of this series, the fall in blood-pressure was over 30 mm. Hg., and marked bradycardia and considerable distress, physically and psychically, was evinced. I'allor was marked, and one of the two cases perspired profusely* and lost consciousness. The resemblance of this case to a person in an "idiopathic" syncopal attack was very strikinig. These two cases obviously show hypersensitivity of the sinus nerves, and can be considered to have a very interesting type of vaso-motor instability. The effect of carotid sinus stimulation was appreciably different in a small series of ten cases, in whom there was an elevation of the systolic and diastolic pressures of an amount great enough to warrant a diagnosis of high blood-pressure (as far as possible, primary renal disease was excluded). I found that the fall in blood-pressure and heart-rate in this series was smaller, averaging only 5 mm. Hg. and seven beats, and in onie case there was no (letectable change in either condition. There appears to be justification, therefore, for the statement that the sensitivity of the carotid sinus reflex in cases of hypertension is reduced. It seems to me that such a test may prove of value in determining whether or not a rise in blood-pressure is associated with loss of the control normally exercised by the aortic depressor and sinus nerves, and one would think that it could be utilized in distinguishing essential hypertension from the high pressure associated with primary renal (lisease. It certainly can be used to distinguish a permanent rise in blood-pressure from one due to emotional excitement, and, if a suitable technique can be elaborated, would be of importance in insurance examinations.
Pressure on the carotid sinus as a therapeutic measure has been found to stop paroxysmal tachycardia, and such pressure has been observed to cause disappearance of auricular and ventricular extra-systoles. Electro-cardiograms have shown that stimulation of the sinus nerves increases the P-R interval and, in susceptible patients, the appearance of incomplete heart-block. On such findings FreundlichlO has suggested that the sinus nerves may be involved in the appearance of certain abnormalities of auriculo-ventricular conduction. In surgical operations on the neck it is obvious, in view of the depressor nature of the carotid sinus mechanism, that every precaution should be taken against possible stimulation of the carotid sinus region, and, in operations which induce any marked degree of shock, local anaesthesia of the sinus nerve has been advocated.
In my series of sixty digital compressions of the carotid sinus, there were no untoward results, except the typical case of vaso-vagal syncope which has been described. It is well to record, however, Heyman's warning: "Une compression brutale de la bifurcation des carotides peut provoquer une syncope cardiaque mortelle chez un individu hypersenisible." The medico-legal implications of this statement are obvious, and, to prevent undue risk, I have never stimulated both carotid sinuses at the same time.
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